The Selective Expansion and Targeted Accumulation of Bone Marrow-Derived Macrophages Drive Cardiac Vasculitis.
The adult heart contains macrophages derived from both embryonic and adult bone marrow (BM)-derived precursors. This population diversity prompted us to explore how distinct macrophage subsets localize within the heart, and their relative contributions in cardiac disease. In this study, using the reciprocal expression of Lyve-1 and Ccr2 to distinguish macrophages with distinct origins, we show that, in the steady state, both embryonic (Lyvepos) and BM-derived (Ccr2pos) macrophages populate the major vessels of the heart in mice and humans. However, cardiac macrophage populations are markedly perturbed by inflammation. In a mouse model of Kawasaki disease, BM-derived macrophages preferentially increase during acute cardiac inflammation and selectively accumulate around major cardiac vessels. The accumulation of BM-derived macrophages coincides with the loss of their embryonic counterparts and is an initiating, essential step in the emergence of subsequent cardiac vasculitis in this experimental model. Finally, we demonstrate that the accumulation of Ccr2pos macrophages (and the development of vasculitis) occurs in close proximity to a population of Ccr2 chemokine ligand-producing epicardial cells, suggesting that the epicardium may be involved in localizing inflammation to cardiac vessels. Collectively, our findings identify the perivascular accumulation of BM-derived macrophages as pivotal in the pathogenesis of cardiac vasculitis and provide evidence about the mechanisms governing their recruitment to the heart.